A complex congenital cardiac malformation in a female patient was evaluated several times by angiocardiography and echocardiography in childhood but a definite diagnosis was not established. Segmental analysis of the heart and the great vessels by magnetic resonance imaging when the patient was 34, however, showed a double outlet left ventricle in which the aorta was situated anterior to and to the left of the pulmonary trunk and an associated subaortic ventricular septal defect with pulmonary valve stenosis. This is the first time that this extremely rare cardiac malformation has been diagnosed by magnetic resonance imaging.
imaging.
Double outlet left ventricle is a rare (incidence less than 1 in 200 0001) congenital cardiac malformation in which the aorta and the pulmonary trunk both arise entirely or predominantly above the morphologically left ventricle. Eighteen cases of the type described in this paper have been reported.2
Magnetic resonance imaging is a valuable, non-invasive tool for the visualisation of the anatomy of the heart, especially when complex cardiac malformations are suspected.3 It can also be used to perform segmental analysis4 to define atrial situs, atrioventricular connections, ventricular morphology, ventriculoarterial connections, the position of the great arteries, and associated defects. We describe the use of magnetic resonance imaging in a case of double outlet left ventricle in which a definite diagnosis was never established despite extensive echocardiographic and angiocardiographic examination.
the second left intercostal space. The electrocardiogram showed right axis deviation and a right bundle branch block pattern. The chest x ray showed an enlarged heart, a narrow vascular pedicle, and pulmonary plethora. A ventricular septal defect with right to left shunting and pulmonary stenosis was suspected. She was recatheterised and the suspected findings were confirmed. The origin of the aorta was shown to be anterior and to the left of the origin of the pulmonary trunk. Oxygen saturation was higher in the pulmonary artery (84%) than in the aorta (77%). Surgical correction was not advised at the time because the symptoms were mild.
Echocardiography when she was 32 reconfirmed the results of angiocardiography, but a definite diagnosis could not be established. At the age of 34, cyanosis had slightly increased and the patient was referred to our hospital for magnetic resonance imaging of the heart and great vessels. Spin echo acquisitions were performed in the three orthogonal planes with a 1-5 T imager (Philips Gyroscan). The study was continued with a sagittally oriented gradient (cine) echo acquisition in the plane through the ventricular septal defect to visualise shunt flow and left ventricular outflow. Segmental analysis was used to identify atrial situs, ventricular morphology, atrioventricular connections, ventriculoarterial connections, position of the great arteries, and associated defects.
SITUS
The bronchial anatomy seen on conventional radiography indicated situs solitus of the atria. This was confirmed by identification of the atrial appendages and the location of the inferior vena cava, abdominal aorta, liver and stomach on a coronal magnetic resonance imaging series. Both venae cavae drained normally into the right atrium.
ATRIOVENTRICULAR CONNECTIONS
Axial slices showed that the anteriorly situated ventricle was the morphologically right ventricle, in view of the thick muscular outflow tract, the trabecular pattem, and the more apical septal slip attachment of the tricuspid valve to the septum compared with the mitral valve. Moreover, there were two atria, each draining into their own ventricle (fig 1) . The total picture was one of biventricular concordant atrioventricular connections.
VENTRICULOARTERIAL CONNECTIONS
The coronal slices clearly showed a dilated pulmonary trunk originating from the posterior (morphological left) ventricle (fig 2) . The left sided aorta was connected with the infundibulum of the anterior ventricle, strad- dling the ventricular septum in such a way that most of the aorta arose above the left ventricle. This indicated that the patient had a double outlet left ventricle.
POSITION OF THE GREAT ARTERIES
The origin of the pulmonary trunk was located to the right, caudal, and posterior of the aortic origin-a situation which is often seen in congenitally corrected (discordant atrioventricular connections) transposition. A subaortic muscular infundibulum was identified together with pulmonary-mitral fibrous continuity.
ASSOCIATED DEFECTS
A defect of the atrial septum was found within the region of the oval fossa.56 The ventricular septal defect was clearly visualised in the sagittal plane (fig 3) . The location was subaortic, resulting in the aorta being supplied mainly by the morphological left ventricle.
FUNCTIONAL EVALUATION
Cine magnetic resonance imaging, especially in the movie mode, showed diastolic right to left shunting and systolic flow from the left ventricle into the aorta.
Segmental analysis performed with magnetic resonance imaging indicated a diagnosis of double outlet left ventricle in which the origin of the aorta lay anterior and left from the origin of the pulmonary trunk together with severe dilatation of the pulmonary trunk (consistent with the pulmonary valve stenosis found at echocardiography), a subaortic ventricular septal defect with right to left shunting, and an atrial septal defect within the region of the oval fossa. 
Discussion

